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(54) LIQUID CRYSTAL PANEL DRIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To omit the matching of the common level of a 
signal supplied to a liquid crystal panel with the potential of a liquid crystal 
common electrode and the adjusting of voltage dispersion among respective 
signals converted serially and parallelly by clamping the common inversion signal 
to the voltage of the common electrode of the liquid crystal panel for a period of 
common level. 

SOLUTION: A digital signal processing circuit 1 processes a picture signal so 
that an output signal of a digital/analog converter(DAC) 2 is made a common 
inversion signal. The common inversion signal being an output of the DAC 2 is 
amplified, and its DC component is cut by a capacitor 4a. A switch 4b is turned 
on during only a common level period of the common inversion signal, and a 
clamp level setting circuit 7 makes a common level of an AC driving signal 



coincide with a clamp level. The clamp level is made to match with a common 
electrode potential of a liquid crystal panel 6. An amplification reference potential 
of a forward amplifier 5 is made to coincide with a clamp level potential, an AC 
driving signal is amplified, and it is made a driving signal of the liquid crystal 
panel 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel actuation circuit characterized by having a 



means to generate a common reversal signal from said picture signal, and a 
clamp means to clamp said common reversal signal on the electrical potential 
difference of the common electrode of said liquid crystal panel in a common level 
period, in the liquid crystal panel actuation circuit which drives a liquid crystal 
panel based on a picture signal. 

[Claim 2] The liquid crystal panel actuation circuit characterized by having further 
the 1st magnification means amplified in a liquid crystal panel actuation circuit 
according to claim 1 before clamping said common reversal signal. 
[Claim 3] The liquid crystal panel actuation circuit characterized by having further 
the 2nd magnification means which amplifies the electrical potential difference of 
the common electrode of said liquid crystal panel for the output of said clamp 
means as reference voltage in a liquid crystal panel actuation circuit according to 
claim 1 or 2. 

[Claim 4] The liquid crystal panel actuation circuit characterized by having a 
means to output two or more common reversal signals from said picture signal, 
and two or more clamp means to clamp each of two or more of said common 
reversal signals on the electrical potential difference of the common electrode of 
said liquid crystal panel in a common level period, in the liquid crystal panel 
actuation circuit which drives a liquid crystal panel based on a picture signal. 
[Claim 5] The liquid crystal panel actuation circuit characterized by having further 
two or more 1st magnification means to amplify in a liquid crystal panel actuation 
circuit according to claim 4 before clamping each of two or more of said common 
reversal signals. 

[Claim 6] The liquid crystal panel actuation circuit characterized by having further 
two or more 2nd magnification means to amplify the electrical potential difference 
of the common electrode of said liquid crystal panel for each output of two or 
more of said clamp means as reference voltage, in a liquid crystal panel 
actuation circuit according to claim 4 or 5. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal panel actuation 

circuit in a liquid crystal image display device. 

[0002] 

[Description of the Prior Art] When direct current voltage continues being 
impressed, it becomes impossible, as for liquid crystal, for a right electrical 
potential difference to impress the so-called seizure phenomenon in which the 
ionicity impurities contained in liquid crystal gather for an electrode to a lifting and 
liquid crystal. Therefore, applied voltage to liquid crystal must be considered as 
an alternating current. As an approach of driving liquid crystal by alternating 
current, there are a primary method driven so that the polarity of the difference 
over the common electrical potential difference of the electrical potential 
difference of a display electrode may ****, and the second approach of reversing 
the potential of a common electrode and a display electrode by turns, fixing the 
common electrode of liquid crystal to a fixed electrical potential difference. 
Moreover, when driving liquid crystal, generally serial/parallel conversion of the 
input signal is carried out to 1:N, and a transfer rate is set to 1-/N by changing 
into the signal of N system and supplying a liquid crystal panel. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is going to make a signal 
symmetrical with a common electrical potential difference using the digital-signal- 
processing section and a D/A converter, while the number of bits of a signal will 
increase by 1 bit as control bit for being reversed in the actuation approach of the 
above first When the signal after D/A conversion was amplified so that it may 
become the amplitude required for liquid crystal panel actuation, while doubling 
the common level of a signal with the common electrode potential of liquid crystal, 



it had to adjust with [ between each signal ] the electrical-potential-difference 
rose. 

[0004] Moreover, in the actuation approach of the above second, the circuit for 
driving the common electrical potential difference of liquid crystal was required, 
and the doubling lump by the liquid crystal common electrode potential of signal 
common level and the adjustment with the electrical-potential-difference rose 
between each signal were required like the first actuation approach; 
[0005] Furthermore, when considering as the signal which carried out 
serial/parallel conversion of the signal inputted into liquid crystal, if large with 
[ between the signals by which serial/parallel conversion was carried out ] an 
electrical-potential-difference rose, it will become the cause of display 
nonuniformity. 

[0006] Then, invention aims at offering the liquid crystal panel actuation circuit 
which can exclude the double lump by the liquid crystal common electrode 
potential of the common level of the signal supplied to a liquid crystal panel, and 
adjustment with the electrical-potential-difference rose between each signal by 
which serial/parallel conversion was carried out. 
[0007] 

[Means for Solving the Problem] The liquid crystal panel actuation circuit by this 
invention is characterized by having a means to generate a common reversal 
signal from said picture signal, and a clamp means to clamp said common 
reversal signal on the electrical potential difference of the common electrode of 
said liquid crystal panel in a common level period in the liquid crystal panel 
actuation circuit which drives a liquid crystal panel based on a picture signal. 
[0008] Moreover, the liquid crystal panel actuation circuit by this invention is 
characterized by having further the 1st magnification means amplified before 
clamping said common reversal signal in the above-mentioned liquid crystal 
panel actuation circuit. 

[0009] Furthermore, the liquid crystal panel actuation circuit by this invention is 
characterized by having further the 2nd magnification means which amplifies the 



electrical potential difference of the common electrode of said liquid crystal panel 
for the output of said clamp means as reference voltage in the above-mentioned 
liquid crystal panel actuation circuit. 

[0010] Furthermore, the liquid crystal panel actuation circuit by this invention is 
characterized by having a means to output two or more common reversal signals 
from said picture signal, and two or more clamp means to clamp each of two or 
more of said common reversal signals on the electrical potential difference of the 
common electrode of said liquid crystal panel in a common level period in the 
liquid crystal panel actuation circuit which drives a liquid crystal panel based on a 
picture signal. 

[001 1] Furthermore, the liquid crystal panel actuation circuit by this invention is 
characterized by having further two or more 1st magnification means to amplify 
before clamping each of two or more of said common reversal signals in the 
above-mentioned liquid crystal panel actuation circuit. 
[0012] Furthermore, the liquid crystal panel actuation circuit by this invention is 
characterized by having further two or more 2nd magnification means to amplify 
the electrical potential difference of the common electrode of said liquid crystal 
panel for each output of two or more of said clamp means as reference voltage in 
the above-mentioned liquid crystal panel actuation circuit. 
[0013] 

[Embodiment of the Invention] 

[Operation gestalt 1] drawing 1 is the block diagram showing the configuration of 
the liquid crystal panel actuation circuit by the operation gestalt 1 . The digital- 
signal-processing circuit where 1 processes a picture signal into the signal 
suitable for actuation of a liquid crystal panel in this drawing, The digital-to- 
analog converter which changes into an analog signal the digital signal with 
which 2 was processed with the picture signal 1 (DAC is called hereafter), the 
normal rotation amplifier which amplifies the analog signal with which 3 was 
obtained by DAC, The capacitor by which 4a cuts a dc component, the switch 
whose 4b controls clamp potential supply, the normal rotation amplifier with 



which 5 amplifies a signal to the voltage swing which drives liquid crystal 
eventually, the liquid crystal panel which 6 drives, and 7 are clamp level-setting 
circuits which are the voltage sources which supply clamp potential. In addition, a 
clamping circuit 4 consists of capacitor 4a, switch 4b, and a clamp level setting- 
out circuit 7. Moreover, DAC2, the normal rotation amplifier 3, a clamping circuit 
4, and the normal rotation amplifier 5 are good in two or more ******. in addition, 
although these consider as 2 sequence **** with this operation gestalt, generally 
it is good in what ******. 

[0014] In the above-mentioned configuration, the digital-signal-processing circuit 
1 processes a picture signal so that it may become a common reversal signal as 
the output analog signal of DAC2 shows to A of drawing 2 , while it carries out 
serial/parallel conversion of the picture signal to one half, in order to lower the 
write-in processing speed to a panel pixel. The common reversal signal acquired 
as an output of the DAC machine 2 has a dc component cut by capacitor 4a, 
after first stage story magnification is carried out with the normal rotation amplifier 
3. 

[0015] The signal which had an in one direction flowed part cut is connected to 
the clamp level-setting circuit 7 through switch 4b controlled by the clamp control 
pulse signal shown in B of drawing 2 , and by turning on only the common level 
period of the common reversal signal shown in A of drawing 2 , switch 4b makes 
common level in agreement with a clamp level, and is taken as the alternating 
current driving signal shown in C of drawing 2 . Here, the common level 
difference between sequences can be removed by making common the clamp 
level of the signal with which serial/parallel conversion of the two sequences was 
carried out. In this way, although the made alternating current driving signal is 
inputted into the normal rotation amplifier 5, by making the magnification 
reference potential of the normal rotation amplifier 5 in agreement with clamp 
level potential, it is equally amplified in both the straight polarity of an alternating 
current driving signal, and negative polarity, and turns into a driving signal of a 
liquid crystal panel. In addition, in drawing 1 although a clamp control pulse 



signal is generated in the digital-signal-processing circuit 1 , you may create 
based on a picture signal in the preceding paragraph rather than this. 
[0016] Moreover, as common level of an alternating current driving signal, it 
needs to be almost equal to the common electrode potential of a liquid crystal 
panel because of seizure prevention of liquid crystal. Therefore, it is burned by 
making a clamp level in agreement with the common electrode potential of a 
liquid crystal panel, and prevention is realized. However, actually, the electrical 
potential difference impressed to the pixel of a liquid crystal panel is the parasitic 
capacitance Cp of the transfer switch 10, as shown in the panel pixel structure of 
drawing 3 . When the common level of an alternating current driving signal and 
the potential of the common electrode 13 of a liquid crystal panel are made in 
agreement by existence, only deltaV will shift like drawing 4 . There are NMOS, 
PMOS, CMOS, etc. as a class of component which constitutes the transfer 
switch 10. Although the value of this deltaV changes according to the class of 
component which constitutes the transfer switch 10, even if it changes the 
potential of the common electrode 13 of liquid crystal by making a clamp level 
from the common electrode potential of a liquid crystal panel anyway, since the 
common level of an alternating current driving pulse also interlocks, it will serve 
as an effective means of seizure prevention. 

[0017] [Operation gestalt 2] drawing 5 is the operation gestalt 2 of this invention, 
and is the configuration which transposed the normal rotation amplifier 5 in the 
operation gestalt 1 to buffer 5'. In this operation gestalt, only the normal rotation 
amplifier 3 performs magnification for making the amplitude of a picture signal 
into signal amplitude required driving liquid crystal. Since the signal is amplified 
with the normal rotation amplifier 5, in the operation gestalt 1 as a final 
alternating current driving signal Although it is thought that a part for the feed 
through of the clamping circuit 4 which is the electrical potential difference 
generated with the parasitic capacitance of switch 4b is also amplified, and it 
becomes a factor with the electrical-potential-difference rose during an output 
when changing switch 4b from ON off, offset of the normal rotation amplifier 5, 



and It is thought by making the clamping circuit 4 back into buffer 5' like drawing 

5 that this factor can be made small. 

[0018] 

[Effect of the Invention] Since the alternating current driving signal has been 
acquired by clamping a common reversal signal with fixed potential according to 
this invention as explained above, the object nature of an alternating current 
driving signal becomes good, and changing level for every line on a screen is lost. 
[0019] Moreover, since common level follows it even if it changes common 
electrode potential by making a clamp level from common electrode potential, 
printing of liquid crystal can also be prevented. 

[0020] Furthermore, since common level follows it even if common level 
becomes almost equal to common electrode potential and it changes common 
electrode potential, since the reference voltages of the normal rotation amplifier 
of the latter part of a clamping circuit are a clamp level and same electric 
potential, printing of liquid crystal can also be prevented. 
[0021] Furthermore, since the clamping circuit of two or more sequences shares 
the same clamp level, the common level between sequences becomes equal and 
the level variation of the period of the repeat of the sequence on a screen is lost. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the liquid crystal 
panel actuation circuit by the operation gestalt 1 of this invention. 
[Drawing 2] It is a signal waveform diagram for explaining signal processing of 
this invention. 

[Drawing 3] It is the representative circuit schematic of the internal structure of a 
liquid crystal panel. 



[Drawing 4] It is drawing explaining the relation of the alternating current driving 
signal and common electrode potential in this invention. 
[Drawing 5] It is the block diagram showing the configuration of the liquid crystal 
panel actuation circuit by the operation gestalt 2 of this invention. 
[Description of Notations] 

1 Digital-Signal-Processing Circuit 

2 D/A Converter (DAC) 

3 Five Amplifying circuit 
5' Buffer 

4 Clamping Circuit 

6 Liquid Crystal Panel 
1 3 Common Electrode 
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